Functional differences between two DCLK splice variants.
Recently, we have cloned two splice variants of the doublecortin-like kinase (DCLK) gene, called DCLK-short-A and -B, both of which encode calcium/calmodulin-dependent protein kinase (CaMK)-like proteins with different C-terminal ends. Using in situ hybridization, we have found that both are highly expressed in limbic structures of the brain and that their expression differs in a number of brain areas. DCLK-short-A is relatively more strongly expressed than DCLK-short-B in the subependymal zone. The DCLK-short-B variant shows stronger expression in the cortex, the ventromedial and dorsomedial hypothalamic nuclei, the arcuate nucleus, the zona incerta and the subincertal nucleus. Also, within the hippocampus, the relative distribution of these two splice variants differs. DCLK-short-B expression compared to DCLK-short-A is highest in the CA1 area. The expression of the A variant is highest in the CA3/CA4 area. Additionally, DCLK-short-B is expressed at a higher level than DCLK-short-A in the substantia nigra and the mammillary nucleus. Both DCLK-short-A and -B were located in the cytoplasm, however DCLK-short-B was also found specifically in growth cone like structures and near the nucleus. Both DCLK-short proteins phosphorylate autocamtide and syntide, two highly specific CaMK substrates. Finally, removal of the C-terminal end of DCLK-short leads to a 10-fold increase of kinase activity, indicating that the different C-termini represent auto-inhibitory domains. Our results indicate that DCLK-short-A and -B control different neuronal processes that overlap with those controlled by CaMKs.